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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 107-122 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sanchez (US Patent No. 6,446,867) in view of Suzuki (US Patent No. 3,939,435). 

Regarding claim 107, Sanchez teaches an interface system with laser driver 
comprising: 

providing a wideband input signal (see col. 8, lines 64-67, signals such as HF, 
VHF, UHF, EHF, microwave, etc., used in the communication system of Sanchez can 
be considered as wideband signal); 

providing a power amplifier to drive a laser diode (see col. 8, lines 36-44 and 
lines 57-64, Sanchez teaches power amplifier to drive the laser); 

generating a wideband output current from the wideband input signal to modulate 
the laser diode (since the input signal is considered as wideband, therefore the output 
signal transmitted to the laser will be an amplified wideband current signal); and, 

operating the power amplifier as a voltage-controlled current driver for the laser 
diode (see col. 9, lines 1-3, Sanchez discloses that the amplifier forms as a voltage- 
controlled current source to drive the laser). 
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Sanchez discloses power amplifier coupled to the laser diode as discussed 
above and differs from the claimed invention in that Sanchez does not specifically 
disclose that the power amplifier has low output impedance. However, it is well known 
for power amplifiers to have low output impedance. Such well known concept is cited 
by Suzuki. In col. 3, lines 13-18, Suzuki discloses power amplifier, which has low output 
impedance. Therefore, based on the teaching of Suzuki , if is not inherent, it would 
have been obvious that the power amplifier of Sanchez has a low output impedance in 
order to drive the laser. The motivation of providing power amplifier with low output 
impedance is so that maximum amount of power or current can be transferred to the 
laser diode. 

Regarding claim 108, Sanchez teaches an interface system with laser driver 
comprising: 

providing a wideband input signal (see col. 8, lines 64-67, signals such as HF, 
VHF, UHF, EHF, microwave, etc., used in the communication system of Sanchez can 
be considered as wideband signal); 

providing a power amplifier to drive a laser diode (see col. 8, lines 36-44 and 
lines 57-64, Sanchez teaches power amplifier to drive the laser); 

generating a wideband output current from the wideband input signal to modulate 
the laser diode (since the input signal is considered as wideband, therefore the output 
signal transmitted to the laser will be an amplified wideband current signal); and, 
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operating the power amplifier as a voltage-controlled current driver for the laser 
diode (see col. 9, lines 1-3, Sanchez discloses that the amplifier forms as a voltage- 
controlled current source to drive the laser); 

selecting minimum, maximum, and average power levels for the laser diode (in 
col. 8, lines 57-60 and col. 9, lines 22-24, Sanchez discloses a control line coupled to 
the drive controller which control the power amplifier and thus the laser diode; since 
there exist a control line to control the controller, therefore it would have been obvious 
that a certain power level (such as minimum, maximum and average power level) can 
be selected for the laser diode); 

supplying bias current to the laser diode to operate the laser at the selected 
average power level (as discussed above, once the desired power level is selected the 
current to the laser diode is adjusted accordingly); and 

supplying a wideband modulation to cause the laser output to vary between 
selected minimum and maximum output power levels (as discussed above, Sanchez 
discloses wideband input signal). 

Sanchez discloses power amplifier coupled to the laser diode as discussed 
above and differs from the claimed invention in that Sanchez does not specifically 
disclose that the power amplifier has low output impedance. However, it is well known 
for power amplifiers to have low output impedance. Such well known concept is cited 
by Suzuki. In col. 3, lines 13-18, Suzuki discloses power amplifier, which has low output 
impedance. Therefore, based on the teaching of Suzuki , if is not inherent, it would 
have been that the power amplifier of Sanchez has a low output impedance in order to 
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drive the laser. The motivation of providing power amplifier with low output impedance 
is so that maximum amount of power or current is transferred from to the laser diode. 

Regarding claim 109, the combination of Sanchez and Suzuki differs from this 
claim in that the combination does not specifically teach teaches that the input signal is 
characterized by a rate of at least 10 Mbits/second and that the power amplifier 
provides output current of at least 100 mA to the laser diode. However, as shown in 
Fig. 2A, the control unit (230) is used to control current going to power amplifier (242). 
Since the input signal current going to driver is controllable, therefore it would have 
been obvious to a person of ordinary skill at the time the invention was made to adjust 
the current to the laser to be at least 100mA. Moreover, as discussed in col. 8, lines 64- 
67, Sanchez discloses that the input signal can be in LF, MF, HF, VHF, UHF, EHF, 
microwave, etc.; this provides that the rate can be at least 10Mbits/sec). 

Regarding claim 1 10, as described in claim 107, the combination of Sanchez and 
Suzuki discloses that the power amplifier is operated as a voltage-controlled current 
source, and differs from this claim in that the combination does not specifically disclose 
DC biasing the power amplifier with a gate voltage to provide linear modulation of the 
laser drive current. Since the combination of Sanchez and Suzuki discloses that the 
power amplifier is operated as a voltage controlled current source, it would have been 
obvious that the terminal of the transistor is biased so that the amplifier is operated in 
linear mode and provide linear modulation of the laser drive current. 

Regarding claim 111, the combination of Sanchez and Suzuki differs from the 
claimed invention in that the combination does not specifically disclose that the 
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modulation of the power amplifier output causes the laser drive current to swing from 
nearly off to the desired output power with an optical power extinction ratio of at least 
10:1 . However, in col. 8, lines 60-64, Sanchez discloses that the driver may be digital. 
Since digital driver operate in binary form, the signal swings from 0 to 1 at a certain 
voltage level. Therefore, it would have been obvious to set a certain voltage level (gain) 
of the signal in such a way that the swing optical power extinction ratio is at least 10:1 ). 

Regarding claim 112, since the current level can be controlled by controller (230), 
therefore the output power of the laser driver is adaptive (see claim 109). 

Regarding claims 1 13, as shown in Fig. 2A, Sanchez teaches that the laser 
output is controlled by the controller (230); since the output is controllable, it would have 
been obvious to control the laser in multiple discrete steps. 

Regarding claim 1 14, as discussed above in claim 110, the combination of 
Sanchez and Suzuki discloses that the controller (230) controlled the power amplifier 
and differ from the claimed invention in that the combination does not disclose that the 
input signal controlling the laser output power is accomplished by simultaneously 
controlling the power amplifier gate bias voltage, bias current of the laser diode, and 
modulation current of the laser diode using an input signal. However, since the power 
amplifier provides current to laser and the power amplifier is controllable, therefore, it 
would have been obvious to a person of ordinary skill in the art that in order to operate 
the laser in a linear range voltage and current bias (such as the gate bias voltage, bias 
current of the laser diode, and modulation current of the laser diode using an input 
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signal) across terminals of the transistor has to maintained at a specific operating 
parameter. 

Regarding claims 1 15, as discussed in claim 110, the combination of Sanchez 
and Suzuki teaches that the laser output is controlled by a controller and differs from 
this claim in that the combination does not specifically teach that the digital input signal 
is characterized by at least 2 bits. However, it would have been obvious that the control 
signal provided by the controller is at least 2 bits. 

Regarding claim 116, in col. 13, lines 12-17, Sanchez discloses attenuation of 
the signal (it would have been obvious that there exist an attenuator to attenuate the 
signal). 

Regarding claim 117, Sanchez discloses imposing a narrowband modulation on 
the laser drive current (in col. 8, lines 64-67, Sanchez discloses input signal such as LF, 
MF, HF, VHF, UHF, EHF, microwave, etc., therefore it would have been obvious to 
select a narrowband signal for modulation on the laser drive current). 

Regarding claims 118 and 119, the combination of Sanchez and Suzuki differs 
from the claimed invention in that the combination does not specifically disclose the 
narrowband is a telemetry signal or a tracking tone. However, it would have been 
obvious to classify the narrowband signal as telemetry signal or a tracking tone. 

Regarding claim 120, in view of claim 117, Sanchez discloses that the 
narrowband is between 50Hz and 50kHz, which is the low frequency (LF) band (see col. 
8, lines 64-67). 
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Regarding claims 121 and 122, Sanchez teaches monitoring laser modulation 
current (in col. 10, lines 49-64, Sanchez discloses monitoring performance of the laser 
signal; in doing such it would have been obvious that parameters such as current and 
voltage levels of the signal is measured). 

Response to Arguments 

3. Applicant's arguments with respect to claims 107-122 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Wolkstein et al (US Patent No. 4,243,951) is cited to show driver 
circuit comprising of FET coupled to a low impedance laser (see Fig. 1 , and col. 3, lines 
24-27). 

Tanase et al (US Patent No. 6,590,914) is cited to show semiconductor laser 
drive circuit in which the driver circuit comprises of low output impedance (see Fig. 1). 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalzid Singh whose telephone number is (571 ) 272- 
3029. The examiner can normally be reached on Mon-Fri 9am - 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



DS 

December 22, 2004 
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PRIMARY EXAMINER 



